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A B S T R A C T
The HLA class I polymorphism was studied in a sample of the Albanian population.
Ninety-three unrelated healthy Albanians were typed for HLA-A, -B and -Cw antigens
by standard microlyphocytotoxicity test. The antigens with the highest frequencies were:
HLA-A2 (34.4%), A3 (14.5%) and A1 (12.4%); B51 (19.3%), B35 (12.4%) and B18
(10.2%); Cw4 (16.2%), Cw7 (16.2%) and Cw6 (10.8%). The HLA haplotypes with high
frequency in Albanians included A2-B51 (4.3%), A2-B18 (2.4%), A2-B35 (2.4%),
Cw4-B35 (7.6%), and Cw7-B18 (6.5%), which are not significantly different from the
other neighboring populations. Low frequency of HLA-A1-B8 haplotype (1.1%) is noted
in the Albanian population. The frequency of HLA-B27 antigen (1.1%) is one of the low-
est frequencies observed in Caucasians. Such results are important in studies of
HLA-A1-B8, HLA-B27 and disease associations. These findings should be also useful in
understanding the origin of Albanians, representing a base for future studies about
HLA polymorphism in the Albanian population.
The main characteristic of the HLA
system is a great polymorphism, which
makes it very useful for population stud-
ies and for studying the origins of differ-
ent ethnic groups1. It may also be used to
single out populations. First, particular
alleles are only observed in some popula-
tions (e. g., HLA-A36, -A43 in Negroids)
or some alleles are very frequent in many
populations (e. g., HLA-A2)2. Second, the
strong linkage disequlibrium between
HLA alleles at two or three neighboring
loci shows that certain combinations
(HLA haplotypes) are characteristic in
frequency of one or a large number of pop-
ulations3.
Albanians are a very homogenous pop-
ulation, their history suggests that they
did not mix with neighboring popula-
tions. It is assumed that Albanians have
Illyrian origin4. The Illyrians are of spe-
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cial interest because there is no consen-
sus regarding their origin, whether Illyr-
ians were immigrants on the Balkan
peninsula or an autochthonous popula-
tion4. Regardless to its origin, Illyrians
together with Thracians, are one of the
oldest populations which settled the
South of Europe. The anthropological di-
versity of European South and Balkan
Peninsula is a result of mixing and mas-
sive migration. The presence of Greeks
and Romans has been well-established in
archeological materials. Goths and Huns
invaded the Balkan Peninsula in the 5th
century. Later, in the 6th and 7th century
Slavs migrated to the Balkan. The terri-
tory of Kosovo was under Byzantine and
Ottoman domination, respectively.
The purpose of the present study was
to obtain information concerning the dis-
tribution of HLA class I antigens in the
Albanian population from Kosovo and to
compare results with other populations
from the South of Europe.
Ninety-three unrelated healthy Alba-
nians from Pri{tina were studied, as part
of Anthropology Component of XIth Inter-
national Histocompatibility Workshop5.
This population should be considered as
representative for most of Kosovo since
Pri{tina has been an important immigra-
tion center after Second World War. It be-
came the main industrial, political and
cultural center in Kosovo.
Tissue typing for HLA-A, -B, and -Cw
antigens was performed on T+B lympho-
cyte suspension, according to the stan-
dard microlyphocytotoxicity method6.
The typing sera were obtained from our
laboratory and from commercial sources.
Antigen and haplotype frequencies
were calculated by the maximum likeli-
hood method. The linkage disequilibrium
value (LD) was computed for each two lo-
cus haplotype analysis (HLA-A, -B;
HLA-B, -Cw) using the formula Ldij =
HF-aixbj 5. In this equation, HF is the
haplotype frequency, and ai and bj repre-
sent the frequencies of Ai, and Bj alleles,
respectively. The significance of differ-
ences in antigen and haplotype frequen-
cies among populations was evaluated
using the chi-square, while the Fisher’s
exact test was used if any value in 2 x 2
table was less than five7.
The HLA-A, -B, and -Cw frequencies
determined in the 93 Albanians are listed
in Table 1. No deviation from
Hardy-Weinberg equilibrium was ob-
served. The most frequent HLA-A alleles
found in the Albanian population were
HLA-A2 (34.4%) and -A3 (14.5%), fol-
lowed by HLA-A1 (12.4), -A24 (10.7%)
and -A28 (5.4%). Other alleles had fre-
quencies less than 5%, while HLA-A30
was not been detected in this sample.
Comparison of HLA-A frequencies be-
tween Albanians and other neighboring
populations did not reveal significant dif-
ference 8–10. In this sample we did not ob-
serve a high frequency of HLA-A32 anti-
gen as suggested by Cuccia et al9. They
reported about frequency of 10.4% for
HLA-A32 antigen in two Italian villages
populated exclusive with Albanians.
Southern Albanian people escaping from
the Turkish invasion in Europe founded
these villages in the fifteenth century and
this population is not genetically mixed
with Italians.
Among the 19 different antigens at
the HLA-B locus detected in the Albanian
population, the most frequent were
HLA-B51 (19.3%), -B35 (12.4%) and -B18
(10.2%). The HLA-B51 was found with
higher frequency (but not significantly
different) than in other South European
populations (Italians, Greeks, Roma-
nians, Croatians)11,13. Other HLA-B anti-
gens had frequencies less than 10%. One
of the characteristics of the Albanian pop-
ulation is the very low frequency of
HLA-B27 (1.1%). This finding is in agree-
ment with data from the two Italian vil-
lages with Albanians and it is important
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to mention for further studies about asso-
ciation between HLA and diseases.
Namely, this gene serves for the identifi-
cation of high-risk patients for ankylos-
ing spondylitis (AS) and may also identify
patients sufficiently early in the case of
not clear clinical picture. A low frequency
of this antigen perhaps instructs on low
incidence of AS in Albanians or on other
HLA-B antigen associated with dis-
ease13,14. Unfortunately, there are no pub-
lished data about prevalence of AS in the
Albanian population or distribution of
HLA antigens among AS patients from
Kosovo.
Among the nine HLA-Cw antigens de-
termined in this sample, the most fre-
quent were HLA-Cw4 and -Cw7 with
equal frequencies (16.2% each). The high
frequency of HLA-Cw7 antigen is in con-
cordance with other Europeans5, whereas
HLA-Cw7 was reported to be prevalence
antigen.
Two-locus haplotype analysis between
HLA-A, -B and HLA-Cw, -B loci was also
performed (Table 2). The most frequent
HLA-A, -B haplotype was HLA-A2, -B51
(4.3%) like in Greeks (5.0%), Romanians
(4.5%) and Portuguese (5.3%). The
HLA-A1, -B8 haplotype is less frequent
than in some neighboring populations
(1.1% compared to Greeks -2.3%, Italians
-4.2%, Romanians -4.4%, and Croatians
-6.0%)5,15,16. The low frequency of this
haplotype may be significant to future ep-
idemiological studies about autoimmune
diseases in this population. Namely, it is
well established that HLA-A1, -B8, -DR3
haplotype is associated with many auto-
immune diseases (e. g., Systemic Lupus
Erythematosus)17,18. Its low frequency
also suggests a low admixture between
Albanians and other populations. It
would be interesting to study citizens of
one Kosovo village (Janjevo) populated
with Croatians as an example of isolated
population, and to compare those results
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TABLE 1
THE DISTRIBUTION OF HLA CLASS I ANTIGENS IN A SAMPLE (N=93) OF ALBANIAN POPULATION





A1 12.4 B7 5.9 Cw1 5.4
A2 34.4 B8 4.3 Cw2 4.1
A3 14.5 B13 1.6 Cw4 16.2
A11 3.7 B14 0.5 Cw5 1
A23 3.2 B15 2.7 Cw6 10.8
A24 10.7 B17 4.8 Cw7 16.2
A25 1.1 B18 10.2 Cw8 1
A26 2.2 B22 1.6 Cw9 4.1
A28 5.4 B27 1.1 Cw10 5.4
A29 0.5 B35 12.4 blank 35.1
A30 0 B37 2.7
A31 1.1 B38 5.4
A32 3.2 B39 0.5
A33 1.1 B40 5.4






n-total number of individuals
with present data and Croatian popula-
tion data.
Since complete studies of the HLA
polymorphism have not been reported yet
for most of populations from South-East-
ern Europe, as well as more data from
other populations from Near East, defini-
tive conclusion of Albanians origin is not
possible to make. Our preliminary data
suggest that the Albanian population
shows some characteristic HLA class I
haplotypes and thus an extended study,
including DR and DQ DNA analysis and
characteristic extended HLA haplotypes,
with molecular typing methods would be
justified.
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TABLE 2
THE DISTRIBUTION OF TWO-LOCUS HAPLOTYPES HLA-A, -B AND HLA-CW, -B
WITH FREQUENCIES  1.1 IN A SAMPLE (N=93) OF ALBANIAN POPULATION
HAPLOTYPE HF × 100 LD × 100 HAPLOTYPE HF × 100 LD × 100
A2, B51 4.3 4.0 Cw4, B35 7.6 6.1
A2, B18 2.4 2.2 Cw7, B18 6.5 4.9
A2, B35 2.4 2.3 Cw7, B7 6.2 4.8
A2, B44 1.6 1.3 Cw7, B51 3.4 3.3
A24, B44 1.6 1.4 Cw4, B44 3.1 1.6
A3, B5 1.6 1.4 Cw2, B44 1.7 1.1
A28, B18 1.3 1.2
A28, B5 1.1 1.0
A1, B8 1.1 1.0
HF-haplotype frequency; LD × 100-linkage disequlibrium × 100
Z. Grubi}
National Referral Organ Transplantation and Tissue Typing Center, University Hospi-
tal Center Zagreb, Ki{pati}eva 12, 10000 Zagreb, Croatia
RAZNOVRSNOST ANTIGENA »HLA RAZREDA I« U POPULACIJI KOSOVA
S A @ E T A K
Raznovrsnost antigena HLA razreda I istra`ivana je me|u 93 nesrodna zdrava sta-
novnika Pri{tine (Kosovo, SR Jugoslavija). Najzastupljeniji antigeni na lokusu HLA-A
bili su: HLA-A2 (34,4%), A3 (14,5%) i A1 (12,4%), tri naj~e{}a antigena lokusa HLA-B
su: B51 (19,3%), B35 (12,4%) i B18 (10,2%), dok su na lokusu HLA-C najve}u u~estalost
pokazali antigeni: Cw4 (16,2%), Cw7 (16,2%) i Cw6 (10,8%). Unutar albanske popu-
lacije najve}u u~estalost pokazali su slijede}i haplotipovi: HLA-A2-B51 (4,3%), A2-B18
(2,4%), A2-B35 (2,4%), Cw4-B35 (7,6%) i Cw7-B18 (6,5%), me|utim njihova u~estalost
nije statisti~ki zna~ajno razli~ita od njihovih u~estalosti u susjednim populacijama.
Osobitosti albanske populacije su smanjena zastupljenost haplotipa HLA-A1-B8 (1,6%),
te niska u~estalost antigena HLA-B27 (1,1%). Ovi nalazi su va`an temelj za sva daljnja
istra`ivanja povezanosti sustava HLA i bolesti me|u stanovni{tvom Kosova, kao i za
bolje shva}anje podrijetla Albanaca.
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